In vitro investigation of integrin-receptor antagonist-induced vascular toxicity in the mouse.
An αVβ3 receptor antagonist (SB-273005) induced unique vascular lesions in the aorta of mice, but not other pharmacologically responsive species. Vascular smooth muscle cell (VSMC) necrosis was observed ~6 h postdose followed by VSMC loss with no evidence of hemorrhage/thrombosis, inflammation or damage to endothelium. Since direct drug-induced vascular toxicity is uncommon, involvement of VSMC-endothelial cell (EC) interactions was hypothesized. In vitro model systems of murine aortic VSMC and EC monocultures and cocultures were established and used to investigate the mechanism of toxicity. Incubation of cultures with SB-273005 within a dose range and timeframe comparable to in vivo studies, showed a concentration-dependent decrease in viability with increases in cytotoxicity for monocultures and VSMC/EC cocultures; however, VSMC monocultures responded at lower doses (were most sensitive) suggesting a direct effect on VSMC which is not mediated or enhanced through EC/VSMC interactions. Further studies revealed increased caspase-9 and caspase-3/7 activation in VSMC beginning as early as 0.5 and 1h following treatment, respectively. These findings suggest SB-273005 causes direct chemical vascular toxicity in murine VSMC which involves apoptosis mediated through the intrinsic (mitochondrial) apoptotic pathway. To our knowledge, this is the first report to provide a link between VSMC apoptosis and treatment with an αVβ3 receptor antagonist.